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Fig. S1. Transfer curves of OTFTs. Fig. S2 . Strain and stress curves of a blend film. Fig. S3 . Poisson's ratio of blend film. Fig. S4 . Rheology analysis of the blend film as a function of frequency. Fig. S5 . Rheology study of blend film as a function of temperature. Fig. S6 . Differential scanning calorimetry curves of the blended film. Fig. S7 . Stress-relaxation result of the blend film. Fig. S8 . Recovery test of an elongated blend film. Fig. S9 . TEM images of blend film as a function of blend ratio (semiconductor:elastomer). Fig. S10 . Polarized UV-vis spectra. Fig. S11 . Grazing-incidence wide-angle x-ray scattering patterns. Fig. S12 . Grazing-incidence wide-angle x-ray scattering patterns. Fig. S13 . Output and transfer curves of OTFT. Fig. S14 . Stretching test of blend film. Fig. S15 . Durability test of blend film on strain. Fig. S16 . Strain and stress curve of bulk blend film after self-healing. Fig. S17 . Transfer curves of all pixels in the 5 × 5 fully stretchable active-matrix OTFT array. Fig. S18 . Transfer curves of active-matrix sensory transistor and normalized on-current. Fig. S19 . Simulation results of maximum principal strain (e 1 ), intermediate principal strain (e 2 ), and minimum principal strain (e 3 ) applied by poking the stretchable active-matrix array. Fig. S20 . Fabrication process of PDMS dielectric layer for a stretchable transistor. Table S1 . On-currents of active-matrix transistor array for measurement of normalized oncurrent mapping of the poked transistor array. TVT-PDCA to PDMS-PDCA-Fe elastomer weight ratio of 1:5. The exothermal peak at -79.71℃ (crystallization) and endothermic peak at -45.90℃ (melting) of the blend film. Its glass transition temperature (T g ) is below -90℃ that is lowest temperature of measurement equipment. The strain plotted in Fig. 4F is the maximum principle nominal (engineering) strain. The nominal strain or engineering strain (e) is commonly known as the ratio of displacement to the initial dimension of the material subjected to applied forces. In continuum mechanics, the nominal strain is a 33 tensor that includes all strain components, including 3 normal strains and 3 shear strains. By rotating the axes, the strain tensor can be transformed to the principal directions, in which all shear strain components vanish and only three normal strains remain. The remaining normal strains are the principal strains (e 1 , e 2 and e 3 ), which represent the ratios of change in length to the original length in three perpendicular directions. It should be noted that e 1 , e 2 and e 3 commonly stand for the maximum, intermediate (mid), and minimum principal strain component, respectively. The largest principal strain (e 1 ) is of particular interest because it represents the maximum possible normal (tensile) strain at that point, thus it can be used as a measure of the tensile strain of a material under arbitrary loading conditions. Note that in the case of uniaxial loading, the applied tensile strain coincides with the largest principal strain (e 1 ).
We perform finite element simulations of stretchable transistor film using Abaqus 2017. Figure S19a principal strain components in the form of arrows colored in red, blue and green, respectively. In the mechanical poking condition, the thin-film is subjected to bi-axial tension, with e 1 and e 2 are in-plane and positive (tensile), and e 3 is out-of-plane and negative (compressive). We assume that in the case of bi-axial tension, the maximum principal strain (e 1 ) is still the strain component controlling the electrical resistance of the thin film. This assumption is confirmed by the good agreement between the distribution of the measured electrical current with the computed distribution of maximum principal strain (e 1 ) for the stretchable sensor array under mechanical poking. This agreement provides support for calibrating the normalized on-current with strain under uniaxial stretching (see Fig.   3I ), and use it to measure the maximum principal strain in the case of biaxial stretching by mechanical poking. 
